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ABSTRACT 
This paper investigates structural changes in the service economy 
in California between 1960 and 1980. The service sector is 
disaggregated into four segments - distributive, business, personal 
and social - and a model is developed and estimated relating the 
relative growth of employment in services to changes in economic, 
demographic and urbanization factors. Substitution and complementary 
iinkages among the service segments, and between these segments and 
manufacturing are also explored. Our results are consistent with the 
Fisher-Clark hypothesis, and the general importance of demographic and 
urbanization factors is also established. Variations in the influence 
of the determinants of structural change for the four segments of the 
service economy in California point to the need for more detailed 
study of this process. 
1 
The Growth of Service Industries in California. 
1960 - 1980 
It is now widely recognized that the American economy is 
experiencing a structural shift from manufacturing to services [25, 
23' 4' 27]. A considerable amount of research has focused on this 
restructuring process with regard to its implications for economic and 
employment stability [7, 8, 29, 6, 20], and economic growth [5, 17]. 
Surprisingly little research has been done analyzing the contributing 
factors underlying the relative growth in services [19, 12]. The 
knowledge gained from such research would be useful. First, it would 
provide a more detailed understanding of the forces influencing 
compositional changes within the service sector, which is comprised of 
a broad range of activities. Second, it would provide useful insights 
for projecting sectoral growth within regions through better under-
standing of the linkages among service industries, and between 
services and other sectors of the regional economy. 
This paper investigates the forces which have contributed to the 
relative growth of employment in four segments (distributive, 
personal, social, and business) of the service sector in California 
during the years 1960-1980. A model of the relative growth of these 
service sectors is specified and estimated from county level data 
taken at ten-year intervals. The basic objectives of this model are 
threefold: 1) To examine the effects of a set of structural 
determinants identified in the :: evolution of services:: literature on 
I I 
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the relative growth of service industries. 
2) To examine whether these determinants have had a stable 
influence over time on the service growth process. 
3) To establish the relationship between structural changes in 
services and manufacturing in terms of complementarity or 
substitution. 
Regarding the regional focus of this research, several factors 
influenced the selection of California. For one thing, California has 
a large and diversified economy. It is also the most populous state 
in the nation, with relatively high per capita income. The state's 58 
counties also reflect a broad spectrum of economic profiles, and over 
the past several decades the state has experienced a strong shift 
toward the service industries. These industries have managed to 
absorb a large segment of the labor force - a trend similar to that 
occurring in the nation. Hence, California represents a microcosm of 
national trends, and in some respects could be argued to be a 
bellwether for structural change at the national level. 
Literature Review 
This section provides essential background material on the rise 
of the service industry, and shows the degree to which the present 
research is a logical extension of work done in the field. 
Allan Fisher 1 s studies during the mid-i930is [9, 10] addressing 
the shift from agricultural to manufacturing and the final transition 
to services represents the pioneering effort in the "stages theory" of 
growth literature. According to Fisher, the transition from one stage 
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of development to the next is triggered by increases in per capita 
income. The service stage, being the product of the final transition, 
is thus dependent on the attainment of a high level of per capita 
income. Clark [8] later expanded the scope of the theory by 
considering the full range of service activities. 
Subsequent empirical study addressing the stages theory in 
relation to per capita income confirmed the basic tenets of the 
Fisher-Clark hypothesis by establishing that the income elasticity of 
demand increased with the progression from agricultural products 
through manufactured goods to, ultimately, services. The major con-
tributions in this regard include Bean is [2] study focusing on 
developed countries, Sabolois (22] analysis of both industrialized and 
developing nations, Katouzian 1 s [15] study of Western Europe, and the 
Kuznets [18], Stanback [24], and Stigler [26] studies of the United 
States. Similarly, Miernyk 1 s [21] study of the southern United 
States and the analysis of U.S. urban areas by King, et al. [16] 
produced further support. 
While the general linkage between the growth of per capita income 
and the evolution of the service sector has been firmly established, 
other questions have been raised regarding more detailed aspects of 
this process. First, the treatment of the service sector as a 
homogeneous entity has been criticized by Kuznets [19], Gattman [13], 
Stanback [24], Ginzberg [12], and Singlemann [23], who argue that a 
more disaggregated focus is needed given the wide range of activities 
encompassed in this sector. It is claimed that the relationship 
between income and service growth is likely to vary at the more 
detailed level, because these sectors face demands in different 
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segments of the producer, consumer and export markets. Thus. the more 
aggregate focus glosses over the heterogeneity in the service sector. 
Second, it is argued that at a more desegregate level the 
linkages among the segments of the service sector and the linkages 
between these segments and the goods producing sec~or will vary. 
Thus, a basic issue concerns whether the growth of different types of 
services is complementary or substitutable in relation to other 
services and manufacturing industries [1, 14, 28]. 
Third, it is argued that more attention should be given to 
demographic and urbanization effects on the growth of service 
industries. Stanback [25], for example, claims the increasing share 
of the elderly in the general population has spearheaded the develop-
ment of social and business services. He also observed that 
urbanization had a positive effect on the deve.lopment of services, 
bringing them in close proximity to one another in a large central 
market to capitalize on agglomeration and urbanization economies. 
The literature on the evolution of the service sector clearly 
indicates that while the general transformation from manufacturing to 
services has been evident over the long run and in many countries, 
important questions remain unresolved at the micro level. In the next 




The model specified in this section is structurally oriented, 
relating changes in the composition of employment in services to 
changes in economic and demographic factors. It is comprised of four 
equations covering distributive, personal, business and social 
(excluding government) services. The disaggregation scheme for these 
four segments is based on the format defined by Singlemann [24]. 
Observations are taken from three time periods - 1960, 1970, 1980 -
for the 58 counties in the state of California. The model 
specification is given as follows: 
EDist= f (EM*t, log popt' . t Ag ' log yt, E*Pert, E*But, E*Sot) ( i) 
EPert= f (EM*t, log popt, Agt, log yt, E*Dist, E*;Bu t, E*Sot) ( 2) 
EBut f (EM*t, log popt, Agt, log yt, -,·•·- t _t;-'l'·Per , E*Dist, E*Sot) (3) 
ESot f (EM*t, log t pop ' Agt, log t y ' E*But, E*Dist, E*;Per t) ( 4) 
where 
EDist share of total employment in distributive services in year t; 
EPert share of total employment in personal services in year t; 
EBut = share of total employment in business services in year t; 
share of total employment in social services in year t; 
share of total employment in manufacturing in year t; 
log popt = log of the total population in year t; 
Agt proportion of the population that is 65 and over in year t; 
log yt = the log of median household income in constant i970 dollars. 
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Log popt is hypothesized to have a positive effect on the share 
of service employment, reflecting the influence of urbanization and 
agglomeration economies. Log t y is a key variable, because it 
addresses the income elasticity relationship inherent in the Fisher-
Clark hypothesis. Therefore, this variable is expected to have a 
positive influence on the share of employment in service industries. 
Agt is expected to have a_positive influence on the share of employ-
ment in services given the elderly population's lower propensity to 
consume goods in relation to services. 
The shares of total employment in manufacturing and the other 
service sectors are included in each equation in order to identify the 
existence of substitution or complementarity between services and with 
the manufacturing sector. A linear restriction is imposed on the 
coefficients of the four independent service and manufacturing 
variables. The rationale for imposing a linear restriction is based 
on the prior knowledge of the relative proportions of employment in 
each of the segments of the service sector and the manufacturing 
sector. Thus, a service sector experiences either complementary or 
substitutive change as a result of a change in the relative proportion 
with other elements~of the service or manufacturing sectors. The 
restriction is defined as follows:.---.---------.. 
Le.- Lr. .. ' where r: • Py ( 5) l t - P. ·~ ' 
B. The regression coefficient associated with independent 
l 
sectoral variable i; 
P The mean proportion of total employment associated with 
y 
dependent sectoral variable y; 
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Pi The mean proportion of total employment associated with 
independent sectoral variable i. 
Using the value of the proportion of employment for a dependent 
variable relative to each independent variable, a hypothesis test is 




Complementarity exists if the growth of one service or 
manufacturing industry generates a proportionate change in the 
dependent variable greater than ri. Alternatively, substitution 
implies that a particular service or manufacturing sector is in 
competition with other service industries. Thus, if a particular 
independent variable coefficient attributes lower proportionate change 
than ri, then the relationship is substitution. 
The four equations are estimated for each of the three 
independent time periods. A pooled model covering the three periods 
is also estimated in order to test the stability of the coefficients 
over time using the Chow test. 
Empirical Results 
The cross-section and pooled regressions were estimated for 1960, 
1970, and 1980. The regression results are presented in Tables I, II, 
III, and IV. 
Table I presents the parameter estimates for the distributive 
services regressions. As expected, the coefficient associated with 
population proved to be an important determinant in explaining the 
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relative growth of distributive service employment. The coefficient 
indicates a positive effect and is statistically significant in the 
1960, 1980 and pooled equations, although it lacks statistical signi-
ficance in the i970 equation. Thus, population growth in California 
ovet the period is shown to be one of the basic forces generating 
relative growth of employment in the distributive service sector. 
Relative growth of employment in distributive services is also 
related to changes in income. The income coefficient was found to be 
positive and statistically significant in the 1960 and pooled 
equations. The pattern of the income coefficient 1 s positive but 
insignificant relationship in 1970 and 1980 is consistent across all 
segments of the service sector. The coefficients associated with the 
manufacturing and other service sector variables will be discussed 
later in relation to the subject of complementarity and substitution. 
The Chow Test appiied to the distributive services regressions 
resulted in an insignificant F-ratio, as shown in Table I. This 
indicates that the coefficients associated with the factors underlying 
the process of structural change in this sector were stable over time. 
TABLE I 
REGRESSION RESULTS FOR DISTRIBUTIVE SERVICES 
































* Significant at .05 






























































The results for the personal service segment regressions are 
presented in Table II. Surprisingly, the population coefficient 
displays a statistically insignificant relationship in all equations. 
The age coefficient indicates a positive relationship, with 
statistical significance at .05 level in the cross-sectional equation 
for 1960, though not for the other time periods. 
These results might be due to the recognition that the level of 
demand for personal services is likely to be more strongly related to 
income, hence, consumer expenditure. Sabolo [23] and Katouzian [i5] 
have stated that the relative growth of personal services (referred to 
as 11 new services 11 ) is associated positively with income. The 
empirical results shown in Table II support this by revealing a 
positive relationship and statistical significance at the . 01 level 
in the 1960 cross-sectional equation as well as in the pooled model. 
The Chow Test for the personal services sector was also insignificant, 
which indicates stability of the coefficients over time. 
TABLE II 
REGRESSION RESULTS FOR PERSONAL SERVICES 





















F (Chow Test) 
N 58 
* Significant at .05 































































Examination of the cross-sectional and pooled regression results 
in Table I II reveals that the population coefficient is uniformly 
positive and statistically significant in explaining the relative 
employment growth in business services. Another important variable 
for the i960, 1970 and pooled equations is age. The positive and 
significant coefficients are consistent with the arguments of Stanback 
[25]. 
The Chow Test for the business service sector is significant. 
This industry is characterized as innovative [3] and sensitive to 
changes in consumer and market demand. These properties may have 
contributed to the instability of the coefficients over time. 
TABLE III 
REGRESSION RESULTS FOR BUSINESS SERVICES 
































* Significant at .05 






























































The regression results for social services show that the 
population and age coefficients are consistently significant and 
positive, as shown in Table IV. Additionally, the income coefficient 
was found to be positive and statistically significant at the . 05 
level for the period 1960 and at the .01 level in the pooled model. 
The theory previously discussed (that as income increases, the demand 
for social services also increases) appears to be confirmed. Thus, 
relative employment growth in social service industries results, as 
expected, from a growing population, rising personal income, and 
increased longevity. 
The Chow Test for this sector was also significant. The social 
service sector is dependent on final consumers, and change in this 
sector reflects changes in the tastes and preferences of consumers. 
Change in demographic character is tics (such as an increase in the 
percentage of persons 65 years and older) can be expected to have a 














F (Chow Test 
N 
TABLE IV 
REGRESSION RESULTS FOR SOCIAL SERVICE 
EQUATION FOUR 
(t-ratios in parentheses) 
-~-----
1960 1970 1980 
-0.05990 -0.08866 -0.08044 
(-3.7105)* (-3.3372)* (-l. 4460) 
0.09673 0.01672 0.01422 
(4.1269)** (5.1816)** (3.5173)** 
0.34186 0.42647 0.42964 
(4.8772)** (2.9513)* (2.4280)** 
0.02000 0.01845 0.01115 
(2.2047)* (0.53162) (0.25762) 
-0. 02872 -0.01462 -0.07537 
(-1.7700) (-0.58259) (-1.8125) 
-0.03136 -0.20514 -0.21955 
(-0.53219) (-3.3315)* (-2.7074)* 
-0.08002 -0.21860 -0.09464 
(-i. 5694) (-1.3132) (-1.4060) 
0.50 0.40 0.21 
0 .17844 0.29521 0.38203 
6.366 4 .186 2.195 
58 58 58 
* Significant at .05 

























The results of the tests for substitution and complementarity are 
presented in Table V. Personal and social services were found to be 
structural substitutes for manufacturing, while distributive services 
were found to be complementary in the 1960, i970, i980 and pooled 
models. No significant structural relationship was found between 
business services and manufacturing. For the social service sector, 
personal services (with the exception of the 1980 model) and 
distributive services were found to be consistently complementary, 
while business services were found to be substitutes in the 1970 and 
pooled models. Distributive services were found to be complements for 
the business sector. Personal, social, and business services 
exhibited no structural relationship with distributive services. 
i7 
TABLE V 
COMPLEMENTARY AND SUBSTITUTION RELATIONSHIPS AMONG SECTORS 
1960 
MAN PER SOC BUS DIST 
1-----1-----1-----1-----1------1 
PER i Sub* j -- i Comp* i I comp""'·r- I 
1-----1-----1-----1-----1------1 
SOC !Sub* IComp*j-- i jComp* i 
1-----j-----j-----1-----j------1 
BUS I i i j -- i Comp* i 
1-----1-----1-----1-----1------1 
DISTjComp*j j j I -- i 
1-----1-----j-----j-----1------j 
1980 
PER SOC BUS DIST 
i-----j-----j-----1-----1-----i 
PER i Sub* I -- I i i Comp* i 
i-----j-----1-----j-----i-----i 
SOC I Sub* i i -- I j Comp* I 
i-----1-----j-----j-----j-----l 
BUS i i j j -- I comp·1• I 
1-----j-----[-----j-----j-----j 
DIST jComp'l'I i i I -- i 
j-----j-----1-----1-----1-----1 
* Significant at .05 







MAN PER SOC BUS DIST 
1-----1-----j-----j-----j------j 
I Sub* i -- j comp'r-1 I Comp* i 
1-----j-----j-----1-----j------i 
jSub* jComp*j-- jSub* jComp* i 
1-----j-----j-----1-----1------1 
i l i j-- jComp**i 
i-----1-----j-----j-----i------1 
i Comp* i i I i -- I 
1-----1-----j-----j-----j------i 
POOLED 
MAN PER SOC BUS DIST 
1------1------1-----1-----1------1 
jSub* j-- I jComp**l 
j------j------i-----1-----1------j 
jSub* jComp**I -- jSub**jComp**i 
1------1------1-----1-----1---~--1 
i i i -- I comp'l'•i- I 
j------1------1-----1-----j------j 
I compH ! I i i -- i 
1------1------1-----j-----1------j 
:All horizontal axes represent 
lndependent variables; all vertical 
axes represent dependent variables 
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The linkages among sectors identified in Table V are largely 
consistent with hypotheses that have been advanced in the literature. 
For example, Kuznets (19] and Tulpule (28] both argued that the 
linkage between manufacturing and distributive services should be 
complementary, because the manufacturing sector depends on 
distributive services in supplying its inputs and moving its outputs 
to intermediate and final consumers. The structural substitution 
relationship between manufacturing and personal and social services 
supports Tulpule is [28] contention that the wage differentials 
favoring manufacturing attracts employment primarily from these two 
sectors. 
Personal and social services were both found to depend largely on 
the growth of demand by final consumers, and so their complementarity 
should be expected. This relationship has support in the works of 
Gershuny and Miles [11], and Katouzian [15]. 
An interesting pattern emerges for distributive services in that 
it exhibits a complementary effect with the other service sectors. 
The relationship between distributive and business services reflects 
the degree to which both sectors are linked to intermediate demand, 
while the complementarity between distributive, personal and social 
services reflects their joint dependence on final consumers. 
The importance of disaggregating the service sector in analyzing 
the roles of income and demographic factors is revealed in Table VI, 
which presents the pooled equation coefficients associated with 
income, population and the share represented by the elderly 
population. Relative growth in the distributive service sector is 
l' 
i9 
shown to be most sensitive to population and income growth, while 
increases in the proportion of elderly people and income generate 
relative increases in business and social services. The personal 





EFFECTS OF POPULATION, AGE AND INCOME ON THE 
STRUCTURE OF SERVICES 
Distributive Personal Business Social 
Services Services Services Services 
* * * .044 .579 . 015 ... .016 
'I' * . 624* . 169 ... . 347 ... .473 ... 
-'r. + .;p. .1i1 .031 .034 .036 
* Significant at the .05 level. 
20 
CONCLUSIONS 
The purpose of this paper has been to provide an accounting of 
the factors influencing structural changes involving the four service 
sectors in California between i960 and 1980. Our principal findings 
can be summarized as follows: 
o Both population and income influenced relative employment growth 
in the distributive services in California during the period 
under study. 
-o The relative growth in employment in the personal service sector 
resulted from increases in income. 
o Business and social service employment is accelerating due to the 
combined effect of age, population, and income. 
o The regression coefficients were found to be stable over the 
period in the distributive and personal services models, and 
unstable in the business and social services models. 
o Patterns of structural substitution and complementarity among the 
sectors were found to conform with relationships that had been 
previously hypothesized in the literature. 
The results of the regression analyses brought out several 
important issues pertaining to the above conclusions.. for example, 
that while the relative growth of the various service industries taken 
collectively is dependent on income, this is only a partial explana-
tion of the structural changes that have occurred. When the analysis 
was done by sector, income was clearly seen to have a varying 
influence on structural changes. Population growth in California also 
contributed significantly to the relative growth of the distributive, 
business, and social services, and the age variable influenced the 
expansion of employment in the social and business services. 
An attempt has also been made in this paper to formulate a 
! i 
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framework for identifying the relationships among four segments of the 
service sector, and between each of them and the manufacturing sector. 
The resui ts of the analysis indicate the existence of complementary 
and substitution relationships among the four service industries and 
between each of them and manufacturing, lending support for more 
disaggregate analysis of the service sector. 
Given that the relative increase in service employment has been 
observed over a long period (well beyond the time frame of this 
paper), it is reasonable to expect that the trend will continue. This 
being the case, it is important to explore alternative means for 
accommodating change in the labor force, in land use and urban 
structure, and in community and regional development planning. While 
not everyone would agree that the implications of these structural 
changes have been favorable, most would acknowledge that a better 




1 Bailly, Antoine; Boulianne, Louis; Maillat, Denis; Rey, Michel; 
Thevoz, Laurent; "Services and Production: For a Reassessment of 
Economic Sectors, 11 Annals of Regional Science, 21 (July 1987), 
45-58. 
2 Bean, L. H. "International Industrialization and Per Capita Income." 
Studies in Income and Wealth, Vol. 8, N.B.E.R. New York, 1946. 
3 Bearse, Peter J. "On the Intra Regional Diffusion of Business Service 
Activity." Regional Studies, 12, (1978), 562-578. 
4 Bell, Daniel. The Coming of the Post-Industrial Society. New York: 
Basic Books, 1973. 
5 Beyers, William B., Alvine, Michael, and Johnsen, Erik G. The Ser-
vice Economy: Export of Services in the Central Puget Sound 
Region, Seattle, Washington. April 1985. 
6 Bowers, Norman. "Have Employment Patterns in Recessions Changed? 11 
Monthly Labor Review, 104 (February 1981), 15-24. 
7 Burns, Arthur. nProgress Toward Economic Stabiiity. 11 American Econo-
mic Review, 6 (March 1960), 6-7. 
8 Clark, Colin. The Conditions of Economic Progress, New York: Macmil-
lan, 1940. 
9 Fisher, Allan G. "Economic Implications of Material Progress, 11 Inter-
national Labour Review, 32 (July 1935), 5-18. 
10 Fisher, Allan G., 11 Production: Primary, Secondary and Tertiary," 
Economic Record, 15 (June 1939), 24-38. 
11 Gershuny, J. and Miles, I. The New Service Economy, The Transforma-
tion of Employment in Industrial Societies, New York, Praeger 
Publishers, 1983. 
12 Ginzberg, Eli, In The Dialogues of Service Industries. New York: 
13 
Strategic Planning Division, Citicorp and Conservation of Human 
Resources, Columbia University, 1980. 
Gattman, Jean. The Coming of the Transactional City. University of 
Maryland. Institute of Urban Studies, 1983. 
14 Hooper, Dianna and Bourne, L. The Changing Economic Basis of Canadian 
Urban Growth. Toronto, Center for Urban and Community Studies, 
University of Toronto, 1983. 
15 Katouzian, M.A. "The Development of the Service Sector: 
proach," Oxford Economic Papers, 22 (1970), 362-381. 
A New Ap-
16 King, L. ,J., E. Casetti, and D. Jeffrey, ::Differential Rates of Growth 
in Urban Servi c e Em pl o ym en t , 1' !:.£..Q.£?_~Q.i!!K§...t._ A§.§.Q.£i~!.i2.!L Q.f 
American GeograQhers, 2 (1970), 81-84. 
17 Knight, Richard V. Emplo~ment Expansioi:i and Metropolitan Trade, New 
York: Praeger Publishers, 1973. 
18 Kuznets, Simon "Quantitative Aspects of the Economic Growth of 
Nations. Part III. Industrial Distribution of Income and Labor 
Force by States, United States, 1919-1921 to 1955,:: Economic 
Development and Cultural Change, 6 {1958) 1-125. 
19 Kuznets, Simon In The Dialogues of §ervi~ Industries. New York: 
Strategic Planning Division, Citicorp and Conservation of Human 
Resources, Columbia University, 1980. 
20 Marshall, J. N. "Linkages Between Manufacturing Industries and Busi-
ness Services, 11 Environment and Plannillg, 14 (1985), 1523-1540. 
21 Miernyk, William H. ::The Changing Structure of the Southern Economy,:: 
in The Economics of Southern Growth, E. Blaine Liner and Lawrence 
K. Lynch (eds.), North Carolina, The Southern Growth Policies 
Board, 1977. 
22 Sabolo, Yves. The Service Industries. Geneva, Switzerland: publica-
tions of the International Labor Office, 1975. 
23 Singlemann, Joachim, From Agriculture to Serviges, Beverly Hills, Sage 
Pub., 1978. 
24 Stanback, Thomas M., Jr. Understanding the Service Economy: Employ-
!!!~!l!.~-ErQgg£!.iYi!.~~-~Q£~!.iQg, Baltimore: The Johns Hopkins 
University Press, 1979. 
25 
26 
Stanback, Thomas M., Jr., et al. Services: The New Economy. 
clair, NJ, Allanheld, Osmun and Co., 1981. 
Mont-
Stigler, George J. Irg_g9_§.._ ig_ ~!!!Ql2.~!!!~rr!.._l!!_§.~r.Yi£~_IgQ.g§..!.£.i~§.. . 
Princeton, NJ: Princeton University Press, 1956. 
2 7 To f fl er , Al vi n . Ih.~L!hi.r.sLJ.Y.!!Y~ . New York : W i 11 i am Morrow and 
Company, Inc. 1980. 
28 Tulpule, A.H., ::Toward an Integrated Model of Distribution of Service 
Employment in the Non-central Areas of Greater London. n 91.'ford 
Economic Bulletin, 30 (1966), 207-230. 
29 Urquhart, Michael. "The Services Industry: Is it Recession Proof'?:: 
Monthly Labor Review, (October 1981), 12-17. 
